A fruitful approach to the studies of a liquid free surface is demonstrated. Using optical interferential techniques, the free surface of nonvolatile and volatile confined liquids is analyzed. Various wall con tainer types are investigated. Besides the classical plane wall, experi ments are performed by using cylindrical and toroidal walls. In these last cases, the meniscus effect that affects the free surface of the liquid is compensated. Then, it is possible to obtain completely flat free surfaces of liquids up to 80% of their total. Interferometric experiments are also described to measure the inclination of the site with respect to the local horizon, represented by the liquid flat free surface, and to follow the temporal evolution of such free surfaces affected by different conditions. (January 1996).
Introduction
As is well established, the free surface of a confined liquid is not a plane. In the case of a container of large dimensions, however, it is possible to consider that a small portion of the free surface be planar. To some extent, this small portion is located at the central part of the entire liquid surface.
Nevertheless, in some particular and practical situations it is convenient or necessary that all of the free surface be a plane, in spite of the fact that the container had small di mensions. These cases are present in the studies of aged liquid surfaces or evaporation produced at liquid surfaces. In ad dition, planar free surface of liquids are important factors in the design and development of high accuracy levels.
Various optical methods were introduced to experimen tally analyze the different physical phenomena that occur at the interface of two media. Holographic interferometry,1 differential interferometry,2 and ultrasonic holography3 can be cited as examples. The free surface of a liquid has also been used as a metrological reference surface. 4 6 In this paper, we offer 1. a new experimental solution to obtain plane free surfaces of confined liquids in small containers 2. the use of such an approach in the development of an optical device of very small dimensions to check in a real-time mode the flatness of the liquid free surface 3. the possibility to follow up the temporal evolution of the free surface of a confined volatile liquid due to its evaporation 4. the possibility to follow up the changes in the horizontal position of small pieces in a real-time mode.
The experimental results obtained with the liquid-optical device are the magnitude, the direction, and the sign of the angular changes of the liquid surface. The threshold of the sensitivity of the overall device is A ± 7X 10-6 rad.
As a first step, a container with toroidal borders confining nonvolatile liquids was studied. A loading tube serves to load The free surface of the liquid can be considered as a phase object and then the monochromatic light reflected and refracted on it contain information related with its topography. Such information can be revealed by simple interferential techniques.
The dynamic analysis o f such optical information, how ever, presents a high degree of complexity, because it is necessary to control a large number o f experimental parameters to achieve quantitative evaluations of acceptable quality. the container is equal to h, its free surface will form with the geometrical tangent to the cylinder an angle a whose value will be equal to 0 . In that case, the influence o f the meniscus is compensated by the wall, and the liquid free surface will be completely flat. As long as the container is loading with the liquid, the free surface adopts different topologies: concave, plane, and convex, as shown in Fig. 3 . Such surfaces act as mirrors that change shape according to the liquid level. When h reaches the appropriate value to compensate the meniscus effect mak ing a 0, the free liquid surface will be flat. This position is considered to be the setting point of the device. If the base platform on which the device is mounted adopts the hori zontal position, the interference fringes that are observed while the free liquid surface shape is modified by loading liquid into the container appear as a symmetric pattern. This fact is assumed as to be the best criteria to fill the container until a is equal to 0. In addition, near the setting point, the fringes in the interference pattern become wider and more and more spaced, but they always maintain their symmetry.
Description of the Experimental Method

Experimental Results
As mentioned before, when the liquid entering the container adopts level positions deeper or higher than h, the free surface looks like concave or convex mirrors. Then, the interference pattern observed on a screen changes according to the amount of liquid loaded into the container, as shown in Fig. 4(a) . These observations enable us to demonstrate that evap oration is preferentially produced at the middle of the free surface. In fact, comparing the consecutive temporal pictures it is easy to observe that fringes corresponding to equal liquid thickness appeared at distances farther and farther from the center o f the pattern. In addition, in these zones of the liquid free surface the distances between fringes are also greater and greater as a function of time. Thus, the evaporation phe nomena begin at the middle of the liquid free surface and slowly propagate to the borders of the container, as stated before.
Conclusions
A method to compensate the effect of the border to obtain a plane free liquid surface appears to be of great interest in studying the properties of fluids. It enables us to easily per form experiments at the laboratory, on which can be assumed conditions of infinitely extended surfaces by using, in fact, very small containers.
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